Far-infrared spectroscopy investigation and lattice dynamics simulations in CsCdBr3 and CsCdBr3: R3+ crystals by Malkin B. et al.
Physical Review B - Condensed Matter and Materials Physics 2001 vol.63 N7, pages 0751041-
07510411
Far-infrared spectroscopy investigation and lattice
dynamics simulations in CsCdBr3 and CsCdBr3: R3+
crystals
Malkin B., Iskhakova A., Kamba S., Heber J., Altwein M., Schaack G.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia
Abstract
Polarized infrared reflectivity spectra of CsCdBr3 crystal were measured at temperatures 20 and
300 K in the wave number range of 10-650 cm-1. Frequencies and damping of the optically
active lattice modes at the Brillouin zone center were determined. The lattice dynamics of
CsCdBr3 crystal is studied in the framework of the rigid ion model, the phonon density of states,
and the spectral representations of correlation functions of relative displacements of a Cd2+ ion
and the nearest neighbor Br- ions in the perfect lattice are presented. The local dynamics of the
lattice containing impurity rare-earth ions that form symmetrical pair centers substituted for
three adjacent Cd2+ ions is analyzed with the formalism of lattice Green's functions. It is argued
that  resonance  and  localized  vibrations  whose  frequencies  lie  near  the  boundary  of  the
continuous phonon spectrum of a perfect lattice are induced in CsCdBr3: R3+ crystals. The
corresponding vibronic satellites have been found in the optical spectra of symmetrical dimers
in CsCdBr3: Yb3+, CsCdBr3: Tm3+, and CsCdBr3: Pr3+ single crystals.
